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examine	 the	 relation	between	 children’s	 understanding	 of	 real	 and	 apparent	 emotion,	 and	
emotional	expression.	Subjects	were	8	 four-year-old	and	7	 five-year-old	children	 in	a	nursery	
school.	The	facial	expression	control	(FC)	task,	baba-nuki	(old	maid)	and	emotional	understanding	
tasks,	 facial	expression	understanding	 (FU)	 task	and	 intention	understanding	 (IU)	 task,	were	
examined.	The	main	results	were	as	follows:	(1)	There	were	no	significant	difference	between	the	
scores	on	the	FC	task	and	the	emotion	understanding	tasks	(FU	and	IU);	(2)	When	using	multiple	
indices	 (pulse	rate	change	and	children’s	self-report	 in	addition	to	 facial	expression),	 there	was	
significant	difference	in	FC	scores	between	a	high	IU	group	and	a	low	IU	group;	(3)	There	remain	
problems	to	be	addressed	in	using	these	indices	while	focusing	on	multiple	aspects	of	emotion.
Key words:  regulation of emotional expression, control of facial expression, emotional 
understanding, card game, young children.
Purpose
	 Emotion	plays	an	 important	role	 in	children’s	social	development.	Although	emotion	has	a	
rapid	onset	and	 is	a	 temporary	phenomenon,	 it	plays	a	 role	 in	providing	 information	on	 the	
internal	state	 through	 its	expression,	 the	detection	of	 the	others’	emotions,	and	 in	controlling	
other	people’s	behavior.	Therefore,	 emotion	 influences	 individual	adaptation	 in	 the	 long-term	
through	regulating	relationshipa	between	individuals	(Campos,	Campos,	&	Barrett,	1989).	Recently,	
distortion	 of	 emotional	 development,	 such	 as	difficulty	 in	 regulating	negative	 emotions,	 is	
considered	to	be	an	important	factor	in	behavioral	problems	such	as	bullying	at	school,	and	it	is	
increasingly	necessary	 to	clarify	 the	details	 of	 child	emotional	development.	However,	most	
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distinguish	between	 apparent	 emotion	 and	 real	 emotion	 and	 to	 understand	 that	 they	 can	
intentionally	regulate	their	expressions	of	emotion	(Harris,	et	al.,	1986;	Hirakawa,	2014;	Nagahama	
&	Takai,	 2011).	However,	Masuda	 (2014)	and	Suzuki	 (2005)	pointed	out	 that	understanding	of	
emotion	regulation	and	actual	regulation	of	emotional	expression	are	not	necessarily	the	same.	In	






	 Many	researchers	define	emotion	 in	 terms	of	 three	aspects:	emotional	experience	 (to	be	
conscious	of	 sadness,	happiness	etc.),	 emotional	 state	 (changes	 in	emotional	 arousal	 such	as	
sweating	hands	and	increased	heart	rate),	and	emotional	expression	(observable	behavior	such	as	





shown	 that	physiological	 changes	 such	as	variations	 in	heart	 rate	due	 to	 specific	 emotional	
changes	are	difficult	to	intentionally	control,	and	physiological	changes	could	be	objective	indices	
of	evoked	emotion.	 In	 fact,	 there	have	been	many	studies	on	emotional	arousal	and	heart	rate	
change	 in	 laboratory	contexts	 (Nakazawa,	2009).	 It	 is	still	difficult	to	apply	the	measurement	of	
these	physiological	changes	 to	daily	or	naturalistic	contexts	because	 this	often	requires	 large	





emotion,	and	emotional	expression,	 in	 the	context	of	controlling	 their	emotionally	expressive	
behavior.































(2) Emotion understanding tasks
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facial	expressions	were	printed	on	cards	(Figures	1	and	2).	The	score	for	this	task,	the	FU	score,	
was	calculated	as	the	number	of	correct	answers	divided	by	four	(the	number	of	tasks).







3 draC2 draC1 draC
Story 1
When Jun returned home, his
father bought him a birthday
present.
When Jun opened the present, it
was not what he wanted.
Jun got sad because the gift was not what
he wanted. But he thought his father would
be sad if he told him his feeling.
Story 2
Yumi was making a house with
blocks by herself
A small boy came and said that he
wanted to do it together.
Yumi worried about whether he would break
the house she made. But she thought the
boy was sad when she said no.
Story 3
Jun was racing at the athletic
meet.
Jun ran as hard as he could, but he
fell down and lost.
Jun felt very sad. But he thought it was
embarrassing to cry in front of everyone.
Story 4
Yumi was waiting for her turn
next on the swing.
A big elementary school boy came
and cut in front of her.
Yumi got angry and wanted to say "Do not
cut in," but was afraid to say that feeling to
him.
Figure 1. Examples of cards used in FU tasks.
Happy Angry Sad Normal 
Figure 2. Illustration of facial expressions used for answers.
Table 1. Facial expression understanding (FU) tasks.
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Figure 3. Example of cards used in IU tasks.
Table 2. Intention understanding (IU) tasks.
Figure 4. Example of cards used for answers in IU tasks.
Answer 1 Answer 2 Answer 3 Answer 4
Story 1
Because Jun thought his
father would be sad if he
expressed a sad face
Because the dessert was
Jun's favorite pudding.
Because Jun felt happy
when he got a birthday
gift.




the little girl would cry
when she said no.
Because Yumi wanted to
go to the park as soon as
possible.
Because Yumi ate her
favorite chocolate bread
in the morning.
Because it is good to get
up early and be praised
by mother.
Story 3
Because Jun thought it
was embarrassing to get
angry or cry.
Because Jun also likes
the red origami a little.
Jun did not like origami
so much.




she did not want to be
angry with her teacher.
Because it was time for
lunch after cleaning up.
Yumi did not like playing
with blocks so much.
Because she is tired
when running a lot.
Table 3. Answers for IU tasks.
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Results




that	of	 IU	task.	For	each	task,	 the	mean	score	 for	five-year	old	children	was	higher	 than	the	
mean	score	for	a	four-year	old	children.	However,	there	was	no	significant	difference	of	FC	score	
in	four	and	five-year-old	children	when	the	scores	were	examined	using	a	t-test.
2. Relation between emotion understanding and facial expression control.










Total 21 20 41
Mean 2.63 2.86 2.73
SD 1.19 1.01 1.10
Number	of	times	facial	
expression	changed
Total 18 16 34
Mean 2.25 2.29 2.27
SD 1.58 1.25 1.39
FC	score
Mean 0.35 0.37 0.36
SD 0.37 0.27 0.32




Mean 0.25	 0.32	 0.28
SD 0.24 0.32	 0.27
Intention	understanding	
score
Mean 0.53 0.71 0.62
SD 0.24 0.24 0.24
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3. Analysis using other supplementary indicators
(1) Pulse rate measurement
	 The	mean	value	of	 the	pulse	rate	of	all	 the	participants	 in	 the	FC	task	was	110.5.	When	














Mean 0.10	 0.56	 0.28
Max 0.25	 0.75	 0.75
Min 0.00	 0.38	 0.00
SD 0.12	 0.17	 0.27
FC	score	(Mean) 0.35 0.36 0.36
SD 0.33	 0.32	 0.32








Mean 0.32	 0.88	 0.62
Max 0.50	 1.00	 1.00
Min 0.00	 0.75	 0.00
SD 0.24	 0.13	 0.34
FC	score	(Mean) 0.25 0.45 0.36
SD 0.24	 0.35	 0.32
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	 In	order	 to	examine	 the	relation	between	IU	score	and	FC	score	using	pulse	rate,	 those	
scoring	group	lower	than	the	mean	IU	score	(0.62)	were	defined	as	the	IU	low	group,	and	those	
scoring	higher	than	the	mean	IU	score	were	defined	as	the	IU	high	group.	For	each	group,	FC	
score	was	calculated	 (Table	10).	FC	scores	were	examined	using	a	 t-test,	 and	 there	was	no	
significant	difference	in	FC	scores	between	the	IU	high	group	and	the	IU	low	group.	However,	
there	was	a	marginally	significant	difference	(t(11.99)=2.07,	p<.10).





Total 11 9 20
Mean 1.38	 1.50	 1.43




Total 8 6 14
Mean 1.00	 1.00	 1.00
SD 0.93	 0.63	 0.78
FC	score
(pulse	rate	change)
Mean 0.47	 0.45	 0.46
SD 0.47	 0.39	 0.42








Mean 0.08 0.56 0.29
Max 0.25 0.75 0.75
Min 0.00 0.38 0.00
SD 0.11 0.17 0.28
FC	score	(pulse	rate	change) 0.55 0.33 0.46
SD 0.43 0.41 0.42
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(2) Using children’s self-report on emotion and expression
	 FC	score	was	calculated	on	the	assumptions	that	negative	emotions	are	always	evoked	and	
facial	expressions	are	always	controlled	when	picking	a	 joker.	However,	 it	may	be	that	 these	
assumptions	are	not	always	valid.	Therefore,	we	additionally	assumed	negative	emotions	are	
always	evoked	at	 the	 time	of	pulse	rise	 for	 the	analysis.	 In	addition,	another	supplementary	
analysis	was	carried	out	based	on	the	children’s	self-report	of	emotion	and	facial	expression	when	
picking	a	joker.
	 First,	we	analyzed	the	data	after	excluding	4	children	who	reported	 "I	 felt	happy	when	I	













Mean 0.32 0.89 0.61
Max 0.50 1.00 1.00
Min 0.00 0.75 0.00
SD 0.24 0.13 0.35
FC	score	(pulse	rate	change) 0.25 0.67 0.36









IU low group IU high group
Figure 5.  FC score (pulse rate change) of IU low and high group other than those who answered “I felt 
happy when I picked a joker.”
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1. Relation between facial expression control and age
	 There	was	no	difference	 in	 the	FC	 task	between	 the	 four-	 and	 five-year	 old	 children.	
Regarding	this	task,	Baba-nuki,	it	could	be	suggested	that	the	ability	to	control	facial	expression	




controlled	when	 a	 joker	 is	 picked.	However,	 it	 is	 difficult	 to	 confirm	 the	validity	 of	 these	
assumptions.	 In	 this	 task,	 four	of	 the	eight	 four-year	old	children	answered	 "I	 feel	happy	as	a	
result	of	picking	a	joker."	Therefore,	 it	could	be	too	difficult	a	task	for	four-year	old	children	to	
fully	understand.
2. Relation between facial expression control and emotion understanding











IU low group IU High group
Figure 6.  FC score (pulse rate change) of IU low and high group who answered “I tried to keep a normal 
face when picking a joker.”












Baba-nuki,	 the	 intention	to	control	 facial	expression	 is	“to	protect	myself	 (so	that	others	do	not	
notice	that	I	picked	a	joker,	because	I	do	not	want	to	be	the	loser).”	The	intention	to	control	facial	
expressions	 is	not	always	 the	same,	and	 it	 is	necessary	 to	examine	 in	detail	 the	relationship	
between	understanding	of	intention	and	control	of	facial	expressions	in	various	real	situations.
3. Possibilities of other supplementary indicators
	 As	a	supplementary	analysis,	pulse	rate	measurement	was	used	as	a	physiological	index	of	
emotional	arousal	when	a	joker	is	picked.	Pulse	rate	changed	(increased)	20	out	of	41	times	when	
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